25X1B
Approved For Release 2001/05/17 : CIA-RDP78T05694A000200570005-0

Next 1 Page(s) In Document Exempt

Approved For Release 2001/05/17 : CIA-RDP78T05694A000200570005-0



* -

.~ Thls paper has been released with the permission of the Director of
v ¥

) 4

Approved For Release 2001/05/17 : CIA-RDP78T05694A000200570005-0

& X3
c%%g oL
//;AVAL PHOTOGRAPHIC INTERPRETATION*//
By Arthur C. Lundahl |

Assistant Englneer

U. S. Naval Photographic Interpretatioﬁ Center

All of us here assembled have probably heard the famous
Chinese proverb, "A picture is worth 10,000 words."

Some of us
have evan réad the quotation from former Chief of the German
General Staff, Werner von Fritsch, who,

in 1939, said, "The Nation
with the best photographic reconnaissance will win the next war."

How many of us here really believe these statements, generally feel

that the impact of photography on modern warfare 18 more significant

than the impact of gunpowder on the warfare of its time?

Yes,
without a doubt, 1n the last 35 years photography has become the
most widely used weapon of military conflict.

In the next twenty minutes I would like to tell you something -
about military photographlic interpretation and, in particular,

somethlng about naval photographic interpretation.

Further, I plan
to describe 1n some detall one of the most important recent Navy

developments to bé used for photographic interpretation purposes.

In a general sense, anybody who looks at photographs and
Sclentific,

obtains information from them--whether Hhese

tlonable,

data be military, civ¥l,
or spiritual--1s a photo-interpreter.
then,

it seems unques-
that we are 21l photo-interpreters of a sort.

The ,
particular kind of photo-interpretation with which this paper is
"Naval Photography

Bureau of Aeronautlcs.
- do not necessarily conform to those of the Navy De

The views expressed herein
partment.
-1 -

-
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concerned 1s military photo-interpretation. The millitary or naval
photo-interpreter deals largely, but not entirely, with aerilal
ﬁhotographs. These photos may be positives or nemgatlves, paper prints
or transparencles, cclorfublack and whilte, or ozalid; thev may have
lbeen taken at any time, day or night, and may vary In frame size

from 16 mm. to 9 by 18 inches or larger; the focal lengths of taking
cameras may vary from 1 inch to 240 inches, and the photos may be
taken from altitudes ranging from less than 100 feet to more than
50,000 feet. Usually the only standard conditions are:

1. The photo wllli nearly always cover a situation or locality
not immedlately accegsible for direct observatlon from the ground.

2. The photo-interpreter must analyze the photographs and
clearly report his findings as rapldliy as possible.

The ultimate objective of all this =ffort is up-to-the-minute
nilitary intelllpence--the collection, evaluatlion, and disseminaticn
of mllitary Information upen which to base firm and proper declsicnds
for tactical and strateglc operations. Aerial reconnaissance i3 tae
most Important activity for securing general mllitary informaticn and
other easential data, These data are essentially photographie or
piicto supplements and include information aboutbt the enemy's holdlngss,
terrain, or meteorologlical conditions as derived through visual,
infra-red, radar, magnetometer, radicloglical, or other electromagnetic
means. 7The éerial reconnaissance photegraphy and supnlementary dzta
are used to produce intellijence, whether In the form of maps and
charts or as detcalled inform&tion abount enemy installatlions or

activities. 1In most rapldly developing tactical situations the
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information extracted by tThe pholto-Intevpreter 13 used directly

as lntecllisence, However, under more general conditions photo-
' £s
interpretation information cr uata does not become Intelllgenc

O

e
wntil another stalff divisien {(often 1ncluding photo-interpreters
making independent interpretations) evaluates the dats, correlate:s
hem~ i
it with other information, rejects certaln contradlcilons, and
generally synthesizes a final end-produet which is bona fide
intellipence. In 211 cases, considerable care must be taken in
evaluating the énemy's use of camouflage, dummies, and decoys
deslipned to lure us into a false estimate of the situation.
isastrousg, lndeed, i3 a lack of phobc-reconnaissance over
wide areas benind the enemy lines, Hevre we might recall the late

_'f\

of the German armles fighting the Russians blindly, without adegua

photo reconnaissance, on the Hastern Front in 1944-45; or {he inltisz

success of the German armles during the Battle of the Bulzse when

Lad weather foiled our reconnaissance effort. lMore recently this

*

truth was Trough home in Xoresa where cur alrcraft were not permltced

te £1ly north »f the Yalu River. Such missions might hiave returned
wlth vhotographlic records revealiny the sizte of vuild-up and full

scope of Comminist intent whiéh explosively shattered the "home by

Wy now examine some naval ‘D'Luu Cc-inrntaerys

shoto-Interoretation thunecticons or requiremnencn.,
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that all Interpretatlion 1s essentially a process of comparison
vagsed on the mechanics of recocnltlicen of an outline. As Katz (1)
oubs the problem, "What makes a photo-interpreter thinlc that a

iittle gray blob on a plece of flat paper is the mace of a medium

tank?” The U. 8. Alr Force is currently sponsering important
VT@SEanh in the fileld of psychological selectlon, testingz, and
subseguent training of photo-interpreters. 7The Navy PIC is
endéavofing Lo establlish some pattern of correlation between a
man's score on the General Sefviée Clagsification Test and his
potential capabilities as a photo-interpreter.

Since photo-interpretation 1s basically a process of comparison,
any intérpretation not based on a prcvious review of a similar
Installation or proper vhoto thereof would be merely a guess, and guessling
I1s a fofbidden practice in photo-interpretation repcrtins. It is
therefore necessary that the Navy PIC maintain a fairly complete file
of textual and graphlic irformatlion on flelds related to photo-interp--
retatlion and photogrammetry work. These fields include Afircraft,
Alrflelds, Amphibious Intelligence, Electronics, Geograpny, Industry,
Ordnance, Urban Arezs, PhysicalﬂVulnérability, Ships and Harbors,
Terrain and Terrain Model Making, Transportation, Vehilcles, Defenses,
Communicatlons, etc. In each fileld the phato—ihterpreter is generally
coricerned with photos or drawings, exterilor dimensions, desipgn or

form characteristics, operating characteristes, locations, orientations,

H
(80N
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physical characteristics, andg scﬁres of other details-—ahy one or
combinétion of which may be all that is required to make a substan-
tially complete, timely photo-interpretation analysls of a scene or
situation in the passt, present, or future. Because photo-interpre-
tation is basicaliy a process of comparison, one of the most
important tools in the hands of the photc-interpreter is repcated
Or comparative photo coverage of an eneny-~held area. The full scope
¢f the eneny's intention or evaluation of the area's importance is
made manifest by thé type and rate of growth of new construction,
.defenses, communications, camouflage, etc. Contrariwise, lack of new
constructicn, bomb damape repalr, shipping, alreraft, or defensive
activity in pgeneral may mesn relatlve abandonment of the site or its
relegation to a seccndary role 4in the national effort.

These basic concepts and many others are well known to most
photo-interpreters who ask for little and éften produce much from
the photographs supplied them. Generally the photo-interpreter is
most happy to work with vertical aerlal photos at scales around
1:10,000, with adeguate siereo overlap and resolution of 10-1% lines
per millimeter. However,_each aspect of photo-interpretaticn has its
own photo reguirements (2,3); sore of which are nwore and others less
exacting. Photo-interpreters are slso becoring more sliilled 4n the
handling of oblique a2erial photos. Here, much ploneering worl: has
been done by Navy photogrammetrists ir the ereation of rrocedures and
devices for repildly translating the perspective lmpressiops of gronnd
objects imaged in obligue prhotas to the nore sienilicant plan andg

helsnt dimensions. Desnite the low quality photosrraphs and louer
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guality analytical equipment used in World War JI, nhoto-in:cer-

preters dild a remarkably accurate Job asg verified by postwur

b
o

tudies of the U. S. Strateglc Bombing Surver. More recently,

o
©

has been qne°tinned whether pnotdreconnaisfance zlreraft might
expec?ed to fly conventlional missLons over well-defined tarcet and
return, and, 1if so, whether photographs made 2t nezr-sonlc speeds
would be of any value. Conditioned by such thoughts as these and
the natural space 1limitation of carrier-borne aircraft, the Navy
has sponsored the development cof the Fairchild XCA-12 70 mm.,
single-frame, image-motion compensation camerz, the prototype of
wnich has already.completed 1ts 1nitial tests successfully. The
XCA-12 shown In fig. 1 18 designed for photography at speeds up

to 660 knots or more and altitudes rangling from 25C to more than
530,000 feet, 1f necessary. It 13 generally agreed that "on-the-

flying 1s the bhest flying sltitude to avoid radar detection

3

and AA fire. he camera has 1/2-, 3., f-, and 12-inch lens cones
and operates &t speeds up to 10 eprsﬁres per second, the film
movingst a mdximum velocity of 9 inches per second.

Flg. 2 presents the results of a study on imape-motion
compensation by Mr. G. T. McNell of PIC, who has piloneered Navy
theoretical phnotogrammetric work on image-motion compensation.

Twe important results of the study are: (1) as shown in fig. 2,
considerable varlation frem the correct £1lm veloclty 1s permissibile
without appreciable loss of the advantage of imarme-motlon comper-
sation; and (2) in the case of the XCA-12 camera with a recveling

-

time of 1/10 second trere iz no practicel advantare in film velocitiesg’
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over 9 Inches per second. It ls well known that the enormous fuel
requirement of let Ciphters leaves little room for cameras. The

single XCA-12 with control boxes, relays, ete., welghs appreximately
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completely: sacrificing

photogrammetric analysls, and is reiatively ree from fallures of
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1im-gpeed synchronizaticn and aireraft orientat

Meny other develcpments are being sponsored

nholo-interpretation purposes but they nmvst walt

some later meeting.

ion.

~

by the Navy for

£o be degcribed

because 1t 1s one of the most important recent Navy-sponsored

developments for photo-interpretation purpeses.

heard of this development.

much remains to be done and there is no time to waste.

-

C

Much more will be

The

the sinple-polint perspective so important to

£

I have cheosen to describe the XCA-12 in detnil

£
<1

However, despite our collective ef'forts,

-
-

turers mentioned in this paper are cnly a few of many who are helping

the Navy effort in photography and photographic interpretation.

Thic

continued development of better equipment and materiel by Amerircan

Industry, the sustalned cooperation within our military services,

H
bond
st

1
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and the steady contribution of ideas and inspiration by military
H 4

"and civilian personnel, particularly those working in techrnical

groupa such as the Photographic Sceclety of America, have done much
toward making photography the most widely used weapon of military
endeavor. Naval photography depends directly or indirectly upon
all of us in order to make continued progress and advancement for
the general benefit and defense of our ccuntry. We are strong, but
not strong enough to relax our efforts even temporarlly. Our
enemies also work hard, watch us intently, and plan minutely. Let
us meet them where necessaf& in combat with the fullest application
of our collective clvil andiﬁilitéry strength at those poilnts
indicated by our best military photographiec intelligence effort,.
Finally, let us each day apply our bhotographic talents unselfishly

and work diligently with another ancient Chinese proverb clearly in

mind -"The More We Sweat in Peace, The Less We Bleed in War."

- 12 -
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